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To all whom it may concern: 
Be it known that I, JoHN D. ToMPKINs, 

a citizen of the United States, residing at 
Valatie, in the county of Columbia and 
State of New York, have invented a certain 
new and useful Improvement in Paper-Mak 
ing Machines, of which the following is a 
specification. ? 

The invention has for an object to pro 
vide a paper making machine wherein the 
paper may be run at a relatively high speed, 
particularly by removing water from the 
paper web and the felt aprons associated 
therewith in such a manner as to insure the 
avoidance of an excess of water which 
would injure the paper web in passing 
through the machine at high velocity. 
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Other objects of the invention (when ap 
plied to machines of the Fourdrinier type), 
are to provide a machine of such character 
that the paper web will not be injured in the 
operation of transferring the same from the 
ourdrinier forming wire to the parts of 

the machine which perform the subsequent 
??? thereupon, and to avoid injury of the forming wire during the operation 
above mentioned. 

Further objects and advantages of the in 
vention will be in part obvious and in part 
specifically pointed out in the description 
hereinafter contained which, taken in con nection with the accompanying drawings 
discloses a preferred embodiment of the in 
vention; such embodiment, however, is to be 
considered as merely illustrative of its prin 
ciple. 

In the drawings: 
The single figure is a somewhat diagram 

matic vertical longitudinal section of cer 
tain parts of a paper machine made in ac 
cordance with the invention. 

Referring to the drawings I have dis 
closed a paper making machine having a 
Fourdrinier forming wire 1 adapted to carry 
a mat of paper fibres in the usual manner, 
from which the paper web. 2 is transferred to 
move between a lower felt apron 3 and an 
upper felt apron 10, passing between one 
or more sets of upper and lower press rolls 
4 and 5 respectively, to the first drying roll 
of a series of driers 6. The speed at which 
the paper web may travel through the ma 
chine is limited by the rate at which the 
water may be removed from the web and the 
felt aprons associated therewith, since if the 
paper web or the lower felt apron 3, for ex 
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ample, or both are oversaturated with wa 
ter at the time when they pass between the 
sets of press rolls 4 and 5, it will not be 
possible to force enough water through the 
limited interstices of the lower felt apron 
to avoid the production of an undue amount. 
of Water directly in front of the press rolls 
at high speed, thus floating the paper fibres 
out of proper sheet formation and tending 
to curdle or gall the newly formed paper 
web. 
According to the present invention, the 

removal of water is from the newly formed 
paper Web as soon as possible after the for 
mation of the web has taken place, prefer 
ably before the web reaches the lower couch 
roll, and is continued in regard to the paper 
Web and the felt aprons associated therewith, 
preferably in successive stages before the 
aprons and paper web reach the press rolls, 
in such a manner that the web may be run 
through the press rolls at an increased speed 
without encountering sufficient back pres 
Sure of water to curdle or gall the web; in 
other words, the interstices of the lower felt 
apron 3, through which most of the water 
must be removed by the press rolls 4 and 5, 
are never oversaturated, whereby the occur 
rence of sufficient water in front of the press 
rolls which float the paper fibres out of sheet 
formation is avoided. 

in the particular form of the invention 
illustrated, the paper web is formed on a 
forming wire 1 which runs over a plurality 
of Small rolls 7 and around a lower couch 
roll 8, the newly formed paper web being 
removed from the forming wire by means of 
an upper couch roll 9 carrying an upper 
felt apron 10 which is pressed by the upper 
couch roll into contact with the paper web 
carried by the forming wire 1. This upper 
couch roll 9 I prefer to position in advance 
of the couch roll 8, that is to say, in a posi 
tion where it will engage the paper web 
before the latter reaches the lower couch 
roll 8, thus avoiding injury to the forming 
wire since the latter is not subjected to un 
due pressure between the couch rolls which 
would tend to crystallize the wire and thus 
shorten its life. As illustrated, an auxiliary 
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lower couch roll 11 is employed and the 
upper couch roll 9 is disposed between the 
couch rolls 8 and 11 in such manner that only 
a gradual curvature of the forming wire is 
necessary where the wire passes between the 
rolls. It is also preferred to employ a 
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suction roll for the upper couch roll 9 and 
the curvature of the forming wire 1 adjacent 
the roll should be such as to obtain a work 
ing suction surface on the roll 9 which will 
cause the newly formed paper web 2 to be 
transferred from the forming wire to the 
under surface of the upper felt apron 10. 
During this operation a certain amount of 
water will be removed both from the newly 
formed paper web and the upper felt 
apron 10. 

After the paper web passes from the lower 
couch roll 8 toward the press rolls 4 and 5, 
there has oftentimes been found a tendency 
of the web to sag on account of which tend 
ency the press rolls Sometimeshave been run 
at a slightly greater speed than the couch 
roll, but this disturbs the bond between the 
fibres of the paper web and weakens the 
latter. According to the present invention 
the upper felt apron 10 supports the paper 
web after the latter leaves lower couch roll 
8 with the result that there is no tendency 
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for stretching of the web or weakness de 
veloped therein by attempts to overcome 
such tendency. 

After the paper web 2 leaves lower couch 
roll 8 it passes with upper felt apron 10 over 
and along with the upper surface of the 
lower felt apron 3. Since most of the water 
removed, either from the paper web or the 
felt aprons must pass through the lower felt 
apron 3, the latter is constantly showered 
and washed with water, for example, by the 
shower pipes 12 and the whipper 13. As the 
lower felt apron 3 comes into contact with 
the paper web, it passes over a suction roll 
14 in such manner that the latter removes a 
considerable portion of the Water from the 
lower felt apron, and also some water from 
the paper web. Preferably also one or more 
further rollers 14 are placed beneath the 
web 3 in advance of the press rolls 4 and 5 
in order to remove water from the web and 
lower felt apron in successive stages. Thus, 
when the paper web and the felt aprons pass 
between the press rolls 4 and 5, a sufficient 
amount of water has been previously re 
moved therefrom to permit the same to pass 
between the rolls at relatively high speed 
without floating the paper fibres. A suction 
roll also may be employed as the lower press 
roll 5 to assist further in removing water 
from the apron 3 and paper web 2. Thus, 
when the aprons and paper web pass 
through the final set of press rolls a sufficient 
amount of water has been removed there 
from to permit the final proper expulsion 
of water before the paper web passes to the 
drier 6. For example, where two sets of 
press rolls are used, the first set may take 
out approximately one-half of the water re 
maining in the paper web at that point in 
its travel before the web passes to the second 
set of press rolls. 
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The upper felt apron 10 is less in need 
of washing than the lower felt apron since 
less water passes through it; but the upper 
felt apron must be washed at intervals by 
means such as the shower pipe 15 and whip 
per 16. During this operation the upper 
felt apron becomes more saturated with 
water and the machines sometimes have been 
slowed down to avoid injury to the paper 
web by the excess water at press rolls 4 and 
5. With a machine of the present structure, 
however, the suction upper couch roll 9 re 
moves sufficient water from the upper felt 
apron 10 to permit the machine to be run at 
normal speed while the upper felt is being 
washed and without injury to the paper web. 
After the paper web passes through the 

final set of press rolls 4 and 5, I prefer to 
pass the upper felt apron 10 around a roll 
17 which presses on the first drier 6, with the 
result that the upper felt apron 10 picks up 
the newly formed paper web from forming 
wire 1 and supports it during its entire 
travel through the press rolls until it reaches 
the series of driers. 
While a specific embodiment of the in 

vention has been described, it will be obvious 
that many changes may be made therein 
without departing from the principle of the 
invention, as defined in the following claims: 

I claim: 
1. A paper making machine comprising an 

upper couch roll carrying a felt apron, a 
lower couch roll carrying a forming wire, 
said upper couch roll being located in ad 
vance of and out of contact with said lower 
couch roll and being adapted to press the 
felt apron into contact with the paper web 
carried by the forming wire. 

2. A paper making machine comprising a 
Suction upper couch roll carrying a felt 
apron, a lower couch roll carrying a form 
ing wire, said upper couch roll being locat 
ed in advance of said lower couch roll and 
being adapted to press the felt apron into 
contact with the paper web carried by the 
forming wire. 

3. A paper making machine comprising 
an upper couch roll carrying a felt apron, 
a lower couch roll carrying a forming wire, 
an auxiliary lower couch roll also associat 
ed with said forming wire, said upper couch 
roll being located between and out of con 
tact with the lower couch rolls and being adapted to press the upper felt apron into 
contact with the paper web carried by the 
forming wire. 

4. A paper making machine comprising a 
Suction upper couch roll carrying a felt apron, 
a lower couch roll carrying a forming wire, 
an auxiliary lower couch roll also associated 
with said forming wire, said upper couch 
roll being located between said lower couch 
rolls fi?????? ????????? adapted to depress the form 
ing wire between the lower couch rolls suffi 
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ciently to form a working suction surface 
and produce a gradual curve in the forming 
Wire w 

5. A paper lt; machine comprising an 
upper couch roll, a felt apron, a lower couch 
roll carrying a forming wire, said upper 
couch roll being located in advance of said 
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lower couch roll, and means for removing 
the water from the felt apron when the 
apron is in contact with the paper web new 
ly formed on the forming wire, and in ad 
vance of said lower couch roll. 

6. A paper making machine comprising an 
upper couch roll carrying an upper felt 
apron, a lower couch roll carrying a form 
ing wire, said upper couch roll being lo 
cated in advance of said lower couch roll, 
press rolls, a lower felt apron passing be 
tween said press rolls and positioned to re 
ceive the paper web in advance of the press 
rolls, means for removing Water from the up 
per side of the upper felt apron while in 
contact with the paper web and in advance 
of the lower couch roll, and means for re 
moving water from the under side of the 
lower felt apron while the latter carries the 
paper web, and in advance of the press rolls. 

7. A paper making machine comprising 
means for forming a paper web, press rolls, 
a lower felt apron passing between said 
press rolls and positioned to receive the 
paper web in advance of the press rolls, and 
means for removing water in successive 
stages from the under side of the lower felt 
apron while carrying the paper web and in 
advance of the press rolls, said means com 
prising a plurality of suction rolls disposed 
beneath the lower felt apron and located in 
advance of the press rolls. 

8. A paper making machine comprising 
means for forming a paper web, press rolls, 
a lower felt apron passing between said 
press rolls and positioned to receive the 
paper web in advance of the press rolls, and 
means for removing water in successive 
stages from the under side of the lower felt 
apron while carrying the paper web and in 
advance of the press rolls, said means com 
prising a plurality of suction rolls disposed 
beneath the lower felt apron and located in 
advance of the press rolls, the lower press 
rolls also being suction rolls. 

9. A paper making machine comprising 
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means for forming a paper web, press rolls, 
a lower felt apron passing between said press 
rolls and positioned to receive the paper 
Web in advance of the press rolls, an upper 
felt apron also passing between said press 
rolls, means for removing water from the 
upper side of the upper felt apron while in 
contact with the paper web and in advance 
of the press rolls and means for removing 
water from the under side of the lower felt 
apron while the latter carries the paper web 
and also in advance of the press rolls. 

10. A paper making machine comprising 
means for forming a paper web, press rolls, 
a lower felt apron passing between said press 
rolls and positioned to receive the paper web 
in advance of the press rolls, a suction up 
per couch roll, an upper felt apron passing 
around said upper couch roll and between 
said press rolls, said upper couch roll being 
positioned to engage the paper web when 
the latter is on said web forming means and 
a plurality of suction rolls disposed beneath 
the lower felt apron and located in advance 
of the press rolls. 

11. A paper making machine combining a 
lower couch roll carrying a forming wire, 
a suction upper couch roll carrying an up 
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per felt apron whereby said upper felt apron 
removes the paper web from the forming 
wire through the action of said suction couch 
roll, said upper couch roll being located in 
advance of the lower couch roll, press rolls, 
a drying roll, said upper felt apron passing 
between said press rolls and into contact 
with said drying roll whereby the upper 
felt apron carries the paper web on its 
under surface from the forming wire be 
???n the press rolls and onto the drying 
O. 

12. A paper making machine comprising 
a suction upper couch roll carrying an up 
per felt apron and a lower couch roll carry 
ing a forming wire, press rolls through 
which the upper felt apron passes, and means 
for removing water from the lower side of 
the paper web while in contact with the 
upper felt apron and before said paper web 
reaches the press rolls. 
In testimony that I claim the foregoing, I 

have hereunto set my hand this 30th day of 
March, 1921. 

JOHN D, TOMPKINS. 
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